Introduction
Reproductive faUure is one of the major factors affecting output in beef and dairy herds. While it is generally accepted that fertilization rates after natural or artificial insemination are normally close to 90%, calving rates to a single insemination are closer to 50%. Fertilization rates of 96-100% have been reported following the use of bulls of proven fertiUty (Laing, 1949;  Kidder, Black, Wiltbank, Ulberg & Casida, 1954; Bearden, Hansel & Bratton, 1956 ), but embryo survival rates are considerably lower. Henricks, Lamond, Hill & Dickey (1971) showed a fertiUzation rate of 89%, but the proportion of embryos surviving at Day 42 after insemination was only 60%. Calving rates to a single insemination are reported to be 50-55% for heifers (Sreenan & MulvehiU, 1975;  Roche, Prenderville & Davis, 1977; Wishart, Young & Drew, 1977) , 52-57% for dairy cows (Mawhinney & Roche, 1978) and 53% for beef cows (Roche et al, 1977) .
While these reports demonstrate the existence and extent of embryonic mortality, few of them indicate the time at which it occurs. It has been suggested that most losses occur before Day 15 after breeding (Ayalon, 1972) . For repeat breeder cows Ayalon (1973) has suggested Day 7 as the critical day on which embryonic death occurs.
The aim of the present study was to determine the fertilization and embryo survival rates at various times after a single artificial insemination in beef heifers.
Materials and Methods

Animals
The 256 sexually mature beef heifers used were Aberdeen Angus and Hereford crosses and weighed kg. The animals were purchased directly for these experiments and their previous reproductive histories were unknown. Animals with detectable genital abnormalities were excluded before or during the experiments. Oestrus was induced synchronously in all animals by using a 9-day intravaginal progesterone treatment (Sreenan & MulvehiU, 1975) or a subcutaneous progestagen (Norgestomet; G. D. Searle & Co.) implant (Wishart & Young, 1974) . It has been shown that fertiUzation rate, early embryonic development, and subsequent pregnancy rates are not affected following the use of short-term progestagen treatments for synchronization of oestrus (Roche, 1974; Wishart & Young, 1974; Sreenan & MulvehiU, 1975 (Sreenan & Beehan, 1974 (Sreenan & Beehan, 1976 
Results
Of the 256 animals presented for insemination 10 were discarded, 5 because of ovulation failure following the synchronized oestrus, 2 because of follicular cysts, 2 because of severe adhesions between the fimbriae and ovaries and one because of blocked oviducts.
Experiment 1
The results are given in Table 1 . Recovery rates at Days 4 and 8 were similar and were higher than those at Day 12 (P < 0-05) and 42 (P < 0-025) which were also similar. Recovery rates at Day 12 after recovery in vivo and in vitro were 61 and 58% respectively (P > 0-10).
Fertilization rates were similar for Days 4 and 8. 
Experiment 2
The results are given in Table 2 . Recovery rate at Day 8 was higher than at Days 12 (P < 0-05), 16 (P < 0-01) or 42 (P < 0-01) which were aU similar. Recovery rates at Day 12 were not different after flushing in vivo or in vitro and were 67 and 78% respectively (P > 0-10). Fertilization determined at Day 8 was 92%. (Laing, 1949; Kidder et al, 1954; Bearden et al, 1956; Henricks et al, 1971; Ayalon, 1972) and 82-95% for frozen-thawed semen (Wishart & Young, 1974; Spitzer, Niswender, Seidel & WUtbank, 1978; Shelton, Heath, Old & Turnbull, 1979) . The present overall fertUization rate of 90% after using frozen-thawed semen is therefore satisfactory. However it is probable that all of these values overestimate those achieved in practice because animals with genital abnormalities have been excluded, as in the present studies in which 10 heifers (4%) were discarded because of definite reproductive abnormaUties.
Of the ova that were not fertilized in the 2 experiments, 3 had a very contracted cytoplasm and were probably incapable of being fertilized, as suggested by Kidder et al (1954) and Hancock (1962) . Nevertheless a very high proportion of fertiUzable ova are shed.
The ovum recovery rate in vivo of 86% at Day 4 in Exp. 1 is comparable to the 85% obtained by Wishart & Young (1974) and is sUghtly higher than the 78% reported by Spitzer et al. (1978) for recovery at a simüar stage. It is also in good agreement with the reported in-vitro recovery rates of 79-99% for this stage (Kidder et al, 1954; Henricks et al, 1971; Ayalon, 1972) .
The Day-8 recovery rates of 89 and 96% for Exps 1 and 2 respectively are higher than the 68-8% reported by Ayalon (1972) (Hawk, Wiltbank, Kidder & Casida, 1955; Greenstein & Foley, 1958) (Laing, 1949; Hawk, Tyler & Casida, 1955; Erb & Holtz, 1958) . However, the overall pooled embryo survival rate of 58% is consistent with reported calving rates of 50-55% after a single insemination in normal cyclic heifers (Sreenan & MulvehiU, 1975; Roche et al, 1977; Wishart et al, 1977) , but is considerably lower than the 90-day non-return rate (76%) for this bull. However, this value was achieved with mature cows, while the beef heifers used in the present study were purchased directly and had unknown reproductive histories. It has also been observed that heifers are generaUy of lower fertiUty than mature cows (Boyd & Reed, 1961 
